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In many countries, foreign investors face restrictions on owning do-
mestic shares’ In some countries, such as Japan, these restrictions
are imposed by law; in others, such as Switzerland, they are chosen
by individua companies. In the United States and a number of other
countries, foreign ownership restrictions which are binding only in
rare cases in which a control contest is initiated by a foreign bidder
exist in some industries. In other countries, such as Switzerland, Fin-
land, or Thailand, ownership restrictions are amost always binding for
the firms affected. Whereas legidated restrictions are sometimes mo-
tivated by a desire to preserve the independence of local industries,
possibly because of national defense concerns, such a motivation can-
not explain binding restrictions imposed by individua firms. In this
paper, we propose a theory of foreign equity investment restrictions
which shows conditions under which the imposition of binding own-
ership restrictions maximizes firm value. Although we are aware of
models that study how foreign equity investment restrictions affect
share prices and explain why unrestricted shares generdly trade at
a premium relative to the restricted shares, we do not know of any
theory explaining why such restrictions exist.?

In this paper, we test our theory using data from Switzerland. The
Swiss case is a promising testing ground because it is a country where
one mgjor firm, Nestle, relaxed ownership restrictions during our sam-
ple period. Figure 1 shows the main empirical facts that a good the-
ory should explain, using share prices of Nestle as an example. The
facts are (1) firms impose binding ownership restrictions willingly;
(2) shares with redtrictions trade at a substantially lower price than
comparable shares without restrictions; (3) an increase in the sup
ply of unrestricted shares associated with the relaxation of restrictions
decreases the price of unrestricted shares, and (4) firms that have
ownership restrictions sometimes choose to eliminate them. Our the-
ory is consistent with this empirical evidence. In contrast, aternative
theories which focus on the pricing of shares in the presence of own-
ership redtrictions are consistent only with the second empirica fact,
namely the premium on unrestricted shares.

*Eun and Janakiramanan (1986) provide a partial list of such restrictions.

% See Stulz (1981) for a general model of barriers to international investment. Eun and Janakiramanan
(1986) analyze the effect of equity ownership regtrictions on the pricing of shares when the fraction
of shares that can be held by foreign investors is the same for dl shares in a country. Hietala
(1989) has a model where domestic investors cannot hold foreign shares and foreign investors can
hold a limited quantity of domestic shares. Homer (1986) studies restrictions on foreign equity
Investment when restrictions can be bypassed at a cost. Errunza and Losq (1985, 1989) have a
model where investors can invest in an unrestricted market and some investors can invest in a
restricted market.
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. Figure 1. Prices of Nestlé Shares
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Prices of Nestlé restricted and unrestricted shares

Wednesday closing Swiss francs prices of Nesté unrestricted and restricted shares from 1/2/85
to 12/27/89 are used. Unrestricted shares are bearer shares that can be held by all investors
itrespective of their residence or nationality. Restricted shares are registered shares that can only
be held by resident investors until 11/17/88 but have the same voting rights and dividend payments
as bearer shares. After 11/17/88, Nestlé allows all investors to hold registered shares. The stock
market crashed on 10/16/87.

Our basic argument is that if the demand functions for domestic
shares differ for foreign and domestic investors, a firm seeking financ-
ing by issuing shares will find it advantageous to price discriminate
between the two classes of buyers by selling shares at different prices
to domestic and foreign investors. In our model, demand functions
for domestic shares differ between domestic and foreign investors be-
cause investors bear deadweight costs for holding risky assets which
differ across investors and across countries. Examples of such dead-
weight costs might be withholding taxes, political risks, transaction
costs, or information acquisition costs. If, as a result of these costs,
the demand for shares from domestic investors is more price elastic
than the demand from foreign investors, the shares available to for-
eign investors trade at a premium relative to the shares available to
domestic investors.®

% Wheress it is traditional in finance to assume that the demand for shares by investors is perfectly
eadtic, it is now recognized that this assumption is not always appropriate. See Bagwell (1991)
for a review of some evidence on the imperfect elasticity of demand curves for shares and for a
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The model we develop differs from existing models with dead-
weight costs in two important respects. First, we alow deadweight
costs to vary across investors within a country. Second, some foreign
investors face deadweight costs on assets held in their country of res-
idence. With these two extensions, the domestic country can benefit
from capital flight, which is defined in the literature as “the acquisition

. of a claim on nonresidents that is motivated by the owner’s con-
cern that the vaue of his asset would be subject to dlscrete losses if
his claim continued to be held” in his country of residence.* In other
words, some foreign investors may choose to hold more domestic as-
sats in their portfolios than the domestic market’s share in the world
market portfolio. Such overweighting could be explained by fear of
expropriation, a demand for secrecy, advantageous tax treatment, and
so on. The literature on internationa portfolio choice has ignored cap
ital flight, which is surprising given its economic importance and glven
the attention paid to it in the international economics literature.” Our
paper is the first paper in the international portfolio choice and asset
pricing literature that takes capital flight into account and is consistent
with the simultaneous existence of a home bias in asset holdings for
most investors and of capital flight from some investors.

We show that our model can explain the empirical evidence when
() there is a home bias in the asset holdings of foreign investors and
only a subset of foreign investors hold domestic shares and (2) the
foreign investors who invest in the domestic country face greater
deadweight costs in their home country than in the domestic coun-
try. There is substantial evidence that the first condition is generally
met because relatlvely few investors take advantage of internationa
diversification.® The second condition implies that countries benefit-
ing from capita flight are countries where binding foreign ownership
restrictions maximize firm vaue. With this second condition, capita
flight leads some foreign investors to value the payoffs of domes
tic shares more than domestic investors so that foreign investors are
willing to buy domestic shares a a premium. The home bias con-
dition ensures that foreign investors have a demand for domestic
shares that is less price eastic than the demand from domestic in-
vestors.

discussion of the implications of that evidence. Loderer and Zimmermann (1988) provide evidence
that the demand for Swiss shares is downward sloping by studying the price reaction to stock
issues.

* See Deppler and Williamson (1987, p. 41). Williamson and Lessard (1987) review some of the
definitions used in the literature.

® See Williamson and Lessard (1987) for additional references.

® See, for instance, French and Poterba (1991) and Cooper and Kaplanis (1994).
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Though not al countries benefit from capital flight, Switzerland is
surely one that has benefited from it. Historically, investors have been
atracted to Switzerland by the lack of political risk, the bank secrecy,
the low purchasing power risk, and the fact that tax fraud is not a
pena violation so that foreign tax authorities receive limited help in
pursuing tax fraud cases involving Swiss bank accounts. Walter (1990,
p. 205) argues that "the amount of flight capital in Swiss banks was
around 100 billion SFr in 1984,” but there is wide variation in estimates.
For instance, Walter (1990) shows that estimates of French funds in-
vested in Switzerland following the accession of Mitterrand to power
range from $3.75 billion to $60 billion and estimates of Ferdinand Mar-
cos holdings in Switzerland when he left the Philippines have ranged
from less than $100 million to $15 billion. Interestingly, one would
expect that China does not benefit from capital flight and does not,
therefore, meet our conditions for a premium on unrestricted shares.
Evidence that shares of Chinese companies that can be held by for-
eign investors sell at substantial discounts relative to the shares of the
same companies that can only be bought by resident investors could.
therefore also be viewed as evidence supporting our model.’”

Our theory helps to understand the evolution of share ownership
restrictions. As the foreign demand for domestic shares changes, firms
find it advantageous to modify the extent to which foreign investors
can acquire domestic shares. In particular, if the price easticity of the
demand from foreign investors increases sufficiently, for example, be-
cause of greater integration of internationa financia markets, it may
become optimal to remove all restrictions on share ownership. With
our model, unexpectedly removing share ownership restrictions can
decrease the value of the unrestricted shares substantially. This predic-
tion differs drastically from the prediction obtained from international
asset pricing models without deadweight costs, which suggest that
the removal of restrictions has only a margina effect on the price of
unrestricted shares. It is consistent, however, with the evidence on
Nestle presented in Figure 1 and discussed further later.?

The paper proceeds as follows. In Section 1, we present our model
and derive its empirical implications. In Section 2, we present our
data for Switzerland. In Section 3, we show how the time-series and
cross-sectiona properties of the data are consistent with our theory. In
Section 4, we demonstrate that the change in the price of Nestle shares
around the announcement concerning the relaxation of its foreign

" See Bailey (1994) for empirical evidence on this issue.

8 Loderer and Jacobs (1994), in a contemporaneous paper, show that the evidence associated with
the Nestlé announcement is consistent with the existence of finite demand elagticities.
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equity restrictions is supportive of our theory. In Section 5, we provide
some concluding remarks.

1. A Theory of Foreign Equity Investment Restrictions

In Section 1.1, we show how the genera results of the literature on
price discrimination apply in the context of this paper. In Section 1.2,
we provide a detailed anadysis of the conditions under which dis-
crimination results in a higher price for shares available to foreign
investors for the simple case where there is only one domestic firm.
In Section 1.3, the pricing results of Section 1.2 are extended to the
case of many domestic firms. Finally, in Section 1.4, we compare the
implications of our theory with the implications of the argument that
ownership restrictions exist for corporate control reasons.

1.1 Price discrimination and ownership restrictions

It is well known from microeconomics that a firm selling a good to
consumers with different demand functions can increase its income
through price discrimination.’ The literature, following Pigou (1920),
distinguishes between various types of price discrimination. One type
is caled perfect price discrimination and occurs when the sdller can
extract the surplus of each consumer. The more relevant type of price
discrimination is the one in which consumers differ according to ob-
servable characteristics and the seller charges different prices to buy-
ers with different observable characteritics. This type of price dis-
crimination is caled third-degree price discrimination. If consumer
characteristics differ predictably according to their country of origin,
discrimination according to country of origin benefits the seller. This
is true irrespective of the nature of the good sold, as long as the
seller can charge different prices to buyers from different countries.
For prices to differ across countries, though, the seller must be able
to prevent buyers in countries where the price is high from buying
where the price is low and buyers in countries where the price is low
from reselling where the price is high. Hence, for discrimination to
be implemented for securities, the issuing firm must be able to pre-
vent sales of securities from investors of one country to investors of
another country.

There are many reasons to believe that demands for assets differ
across countries. For instance, investors from different countries have
different tax rates for identical securities and face different degrees
of politica risk. One would therefore expect to observe cases where

® See Tirole (1988) for an exposition of the theory of price discrimination.
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price discrimination occurs. What remains to be seen is whether price
discrimination can explain the widely observed fact that securities
available to foreign investors typically sell at a higher price than those
available to domestic investors only.

To derive the conditions under which it is optimal for a domestic
firm to discriminate by charging a higher price to foreign investors
than to domestic investors, we consider a domestic entrepreneur who
wants to maximize the proceeds from selling his firm's shares. There
is no other firm in the domestic country and there is only one for-
eign asset in the simple two-date model. Both the domestic country
and the foreign country have the same numeraire, so that there is no
exchange rate risk. The firm pays a liquidating dividend Sp at date 1,
where Sis the number of shares and p is the random payoff per share.
The entrepreneur must decide how to divide the S shares between
S; redtricted R shares available to domestic residents only, and S,
unrestricted U shares available to foreign investors only.”® The U and
R shares differ only in their ownership restrictions and thus receive
the same liquidating payoff p. The distribution of p does not depend
on how the shares are divided between U and R shares. The foreign
asset, asset F, pays a random liquidating dividend at date 1 of pr per
share. There is a risk-free asset which pays interest of r at date 1 per
unit invested. P, denotes the price of asset @, a = R, U, F, at date 0.
The modd is a partia equilibrium modd in the sense that P, the dis-
tribution of pg, and r are fixed and do not depend on the solution of
the entrepreneur’s maximization problem. Hence, the entrepreneur’s
decision to discriminate against foreign investors does not result in
price discrimination abroad against domestic investors. We discuss
later the implications of relaxing this assumption. The partia equilib-
rium perspective is the analog of the small country assumption used
in international economics where, for small countries, prices abroad
are taken as given.

Let D; = D,(P,) be the demand for asset a, and assume that the de-
mand function is differentiable with respect to P, for Ds(Pg) > 0. With
this notation, the entrepreneur's proceeds from selling his shares are

V = DpPr+ DyPy. Q)

1% We could alow domestic investors to hold unrestricterd shares, but we would have to assume that
they cannot sell unrestricted shares short to prevent them from selling short U shares and hedging
their short-sales with long positions in R shares. In this case, domestic investors would not hold
unrestricted shares in equilibria with price discrimination, since in such equilibria, U shares are
dominated by R shares for domestic investors. Consequently, allowing domestic investors to hold
unrestricted shares would not change our results. The model could be extended so that some
domestic investors hold unrestricted shares in equilibrium by creating a class of domestic investors
with deadweight costs similar to those of foreign investors. Such an extension would not affect
the results of this article as long as this class of domestic investors is not too large.
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To maximize V, the entrepreneur chooses S; and S so that the market
for R and U shares is in equilibrium, Dg(Pg) = Sg and Dy(Py) = Sy,
the supply of R and U shares equals the supply of shares available,
Sk + Sy = S, and the asset supplies are nonnegative, Sz =0 and
Sy = 0. With our assumptions, the maximization problem of the en-
trepreneur differs from the problem usually examined in the finance
literature. The entrepreneur here is a monopolist in the capital market
and faces a downward-doping demand curve for the firm's shares on
a risk-adjusted basis. There are no perfect substitutes for the securities
he offers for either domestic or foreign investors. If the entrepreneur
supplies strictly positive quantities of R and U shares, share prices
that maximize V satisfy

Py _[ever—ev] | @
Pg sutr—€r)’

where g, is thevprice elasticity of demand for shares of type a.** For
domestic investors, therefore, er = —[3Dr(Pg)/3PrllPr/Dr(Pr)). It
follows from Equation (2) that

Result 1. It is optimal for the entrepreneur to sell shares at a higher
price to foreign investors if the price elasticity of the demand from
foreign investors is lower than the price elasticity of the demand from
domestic investors

In models that assume perfect markets, the price elasticity of the de-
mand for individual securities is generaly considered to be high be-
cause of the presumption that there are many close substitutes for
each individual security. Thus, the firm is typically assumed to be a
price-taker with respect to the market price of risk, and, given the
firm's assets, its cost of capital. In an international setting, though, the
securities of the domestic country might have ‘few close substitutes
for foreign investors. This might be because the foreign investors face
unattractive investment opportunities elsewhere, because there are
barriers to internationa investment that lead them to prefer securities
from their own country, or finally because domestic shares offer great
diversification benefits. In the literature on international investment,
deadweight costs are often used to mode barriers to international
investment. In the next section, we use deadweight costs to derive
a model where some foreign investors face barriers to international

"To derive Equation (2), maximize firm value given by Equation (1) with respect to prices subject
to the constraints that S = Sk + Su. Sk = De(Pr), Sy = Dy(Py), Sz 2 0, Sy 2 0, :and rearrange the
first-order conditions.
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investment and others face unattractive investment opportunities in
their home country.

1.2 Pricing R and U shares in the presence of deadweight
holding costs
To obtain asset demands which differ across countries, we follow Stulz
(1981) and assume that investors bear deadweight costs for holding
risky assets which depend on the country of origin of investors and
on the country in which an asset is traded. To alow for the simulta-
neous existence of a home bias in asset holdings and of capital flight,
deadweight costs are alowed to differ across investors and investors
bear deadweight costs for holding assets in their home country, as
well as for holding assets outside their home country. To simplify the
analysis, we assume that in each country, there are two classes of in-
vestors. one class faces low deadweight costs of investing abroad and
the other class faces high deadweight costs of investing abroad. All in-
vestors in the same class are identica. We only consider the equilibria
where (1) all investors choose to be long in securities from their own
country and (2) in each country only one class of investors invests
in the foreign country so that there is a home bias similar to the one
observed empirically. Deadweight costs are defined as in Stulz (1981)
as a fraction of the beginning-of-period investment in a security. In-
vestor k's deadweight cost in the domestic country is cx, and b is
her deadweight cost in the foreign country. We assume for simplicity
that deadweight costs are prohibitive on short-sales” The liquidat-
ing payoffs a the end of the period do not depend on deadweight
costs and are jointly normally distributed. There are no other imper-
fections in capital markets besides those already mentioned. Risk-free
borrowing or lending is alowed for al investors at the rate r with no
deadweight costs.*®
All investors maximize

ElU(wi)] = El— expl—Auw,ll, A3)

12 This assumpton is made to reduce the investment in notation. As shown in Stulz (1981), without
this assumption we would need to model separately long and short positions to take into account
the fact that dead weight costs are positive both on long and on short positions. This assumption
is not restrictive in the context of our model, since in equilibrium the foreign investors must hold
the U shares long and the domestic investors must hold the R shares long if both types of shares
are in positive net supply.

13 The assumption that deadweight costs do not apply to risk-free lending and borrowing is generally
made in the literature on international portfolio choice with investmentbarriers. A justification
assumption might be the existence of a large offshore market for risk-free lending and
borrowing, whereas there is no offshore market for equities.

1027



Tbe Review of Financial Studtes /v 8 n 4 1995

where w; is the end-of-period wedth of investor k and A is her coef-
ficient of absolute risk aversion, which is assumed to be the same for
al investors. End-of-period random variables are written in lowercase
letters and beginning-of-period variables are written in uppercase let-
ters. The kth investor must satisfy the following budget constraint:

Wi = DirPr + DgaPa + L, “@)

where W, is investor K's initial wealth, D, her holdings of F shares,
D,, her holdings of a shares, a = U for a foreign investor and a = R
for a domestic investor, and L, her holdings of the riskless asset. The
end-of-period wealth of investor k is given by

Wy = Dprlpr — bePrl + Dialp — coPal + (1 + 1) L. )

The asset demands are obtained by maximizing Equation (3) sub-
ject to the budget constraint of Equation (4) and to the constraints that
holdings of each type of shares must be nonnegative. Note that, with
our assumptions, there are investors who hold no shares of a particu-
lar type because their deadweight costs for that type of share are too
high. The appendix provides a derivation of the demand functions
for the most general case considered in this paper. For the specia
case analyzed in this section, the demand for domestic shares from
investor k, assuming that she holds positive amounts of domestic and
foreign shares, is

Dia = [E(D) — Pa(1+r+ca) — BIE(pr) — Pr(1+ r+ b)),

©)
where a = U for a foreign investor and a = R for a domestic investor,
p is the coefficient of correlation between the payoffs of foreign shares
and of domestic shares, E(P) denotes the expected payoff of domestic
shares, o is the standard deviation of the payoff of domestic shares,
and b is the beta coefficient of the payoff of domestic shares with re-
spect to the payoff of F sharescov(p, pr)/ var(pr).In this case, the
demand for domestic shares of type a by investor k increases with
her deadweight costs for F shares and falls with her deadweight costs
for a shares. Equation (6) holds for a subset of foreign investors and a
subset of domestic investors. Foreign investors with high deadweight
costs for investing in the domestic country are assumed to never in-
vest in the domestic country and consequently have no demand for
domestic shares. Domestic investor j who invests only a home has
the following demand for restricted shares:

(1 - p?)Ao?

1
D = ——IE(p) = Pe(1 + 7+ G %)
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We can rewrite Equation (6) to emphasize its linearity in the domestic
asset price:

Dipg = o — YiPyg, (8)
where
1 .
ap = m[b‘(p) — BLE(pF) — Pr(1 + r+ bp)ll
_Q+r+a)
y}-(l"pzlAaz‘

Equation (7) can be rewritten in the same way, Since al demand func-
tions are linear, we can construct a domestic representative investor
d whose demand function is a weighted average of Equations (6) and
(7). Let f denote a foreign investor who invests in the domestic mar-
ket. We assume that there are Ny investors of type d and N; investors
of type f.

With these assumptions, the entrepreneur chooses Sy and Sk to
maximize firm value V as in Section 1.1. From Equation (1), we have

V = DyPy + DgrPgr
= NyDryPy + NgDarPr

Nray — S, Nyag - S,
- (M) s (=)
Nryr Nrya

Nray — SU) (Nd-(S— Su))<
= { ————)S —_—} (S - Sp). ©.
( N v+ Nava ( v) )

To get the second line, we replace the aggregate demands with the
demands of the representative investors multiplied by the correspond-
ing number of representative investors. We then use Equation (8) to
substitute out the prices from the second line and the constraint that
Sk = S — Sy to obtan the last line. Note that with the definition of
firm vaue in the last ling, the only constraint on the entrepreneur's
maximization problem isthat § = Sy = 0. Solving for the optimal S,
we get

- 2N,
S;J = Min [l [NdeIVfaf Ndadl\ffyf + foS] , s] . (10)

2 Naya + Nryr
If deadweight costs are the same for al investors who participate in
the domestic market, the intercept and slope of the per capita asset

demand functions are the same for all investors, so that there is no
reason to price discriminate. In this case, Sy = SNr/(Na+ Ny) < S,
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which is the first-best risk-sharing rule for the investors who partic-
ipate in the domestic market. Hence, deadweight costs that depend
on the country of residence of investors are a necessary condition for
the optimal supply of U shares to differ from the first-best risk-sharing
rule. In Equation (10), 8z, increases with Ny and with h.. When N; and
h; are not too large, foreign investors as a group hold fewer domestic
shares than they would in the absence of deadweight costs and the
data on shareholdings exhibit a home bias. If the foreign investors
who invest in the domestic country face sufficiently high deadweight
costs on their home market, the degenerate case where foreign in-
vestors hold all of the firm's shares can be obtained. Henceforth, we
do not consider this degenerate case.

To obtain a necessary and sufficient condition for price discrimina-
‘tion to maximize firm value, we now derive the difference between
the price of unrestricted shares and the price of restricted shares.
By substituting the optimal number of shares alocated to foreign in-
vestors from Equation (10) into Equation (8), we can solve for share
prices assuming that the firm supplies positive quantities of each type
of share. We obtain

'Pu-PR.—_l[ﬂ-‘ﬁ]. 1)

To understand the implications of Equation (11), we define P,(D,) as
the inverse demand function for shares of type a. With this notation,
P,(0) is the price corresponding to D, = 0 in Equation (8), which is
the price a which the linear demand function intersects the price axis
in a graph of the demand function. Equation (11) implies that:

Result 2. A necessary and sufficient condition for price discrimina-
tion to maximize firm value is that Pg(0) # Py(0).

Proof. From Equation (8), (as/yr) = Py(0) and (aa/v4) = Pr(0). 1

Result 2 follows in a straightforward way from Result 1 and from
the linear demand functions obtained in Equation (8). Linear demand
functions for which Pz(0) = Py(0) |have the same elagticities because
erv = P/l(ay/ys) — Pl and e4r = P/aa/va) — P), so that gy = g4
when (ar/yr) = (@a/va) and Py = Pr = P. It follows from Result 1
that if the demand functions have the same elasticities, there is no
gain from price discrimination.

The empirical evidence shows that typically unrestricted shares sell
a a premium. The next result provides a necessary and sufficient
condition for this to be the case:
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" Result 3. Firm value is maximized with Py > Pg if and only if

1
Py—Pp = EIP”(O) — P(0)}
_ 1 [E(P) —~ BIE(pr) — (1 + r + by)Prl
Y 1+r+¢

_ E(p) — BIEPF) — (1 + 7+ ba)PFl
1+r+tcy

]~> 0. (12)

Proof Use Equation (8) to obtain the inverse demand functions and
then substitute these functions in Equation (11).

To understand better the implications of Result 3, it is useful to note
first that taking the derivatives of Py — P with respect to the various
deadweight costs shows that Py — Pg is an increasing function of ¢
and h;, and a decreasing function of ¢ and hy. Changes in dead-
weight costs which increase the demand of the domestic asset for
one class of investors are equivaent to a decrease in the price eastic-
ity of the demand for the domestic asset for that class of investors in
the model we consider. Hence, any change in deadweight costs which
increases the demand for the domestic asset from foreign investors in-
creases Py — Pg,: and any change in deadweight costs which increases
the demand for the domestic asset from domestic investors decreases
Py — Pg. with these comparative statics, one expects Pu — Pr > 0
when ¢, and h; are large relative to ¢; and hy. This will be the case
if domestic investors face higher deadweight costs in the domestic
country than abroad and/or the foreign investors who participate in
the domestic market face higher deadweight costs in their home coun-
try than in the domestic country. Hence, Py — Pgr > O requires capital
flight from domestic investors toward foreign securities or capital flight
from foreign investors toward domestic securities. With either type of
capital flight, foreign investors have a less priceelastic demand for do-
mestic shares than domestic investors, and Result 3 implies that it is
optimal for domestic firms to discriminate between domestic and for-
eign investors by restricting the supply of shares available to foreign
investors.

Because of the well-known existence of a home bias in portfolio
holdings, it cannot be the case that al foreign investors face greater
deadweight costs a home than in the domestic country. If they did,
one would have a situation where foreign investors hold mostly do-
mestic& ares if the foreign country is large, which would be inconsis-
tent with the empirical evidence. If the foreign country of our model
is the rest of the world, one would expect capital flight to affect only
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a small subset of foreign investors (those from Sweden or Colombia,
but not those from Germany or the United States). For most other
investors, price discrimination and deadweight costs in the domes-
tic country make investments in unrestricted shares unadvantageous.
This creates a situation which is quite different from the one typicaly
assumed in models of international asset pricing."* Models without
barriers to international investment predict that the demand for do-
mestic shares from foreign investors is highly price-dagtic relative to
the demand for domestic shares from domestic investors because all
foreign investors invest in the domestic country. Using Equation (8),
we have

_ Maf - Sy
= ot

Hence, for a given supply of shares available to foreign investors,
the price-elasticity of demand increases with the number of foreign
investors participating in the domestic country, assuming that ay is
constant. In existing models, a large foreign country implies that N;
is large since al foreign investors participate in the domestic coun-
try. In this case, ey is large compared to g and price discrimination
such that Py/Pg > 1 is not optimal given Result 1. In contrast, in
our model, only a subset of foreign investors invests in the domestic
country, so that N; can be smal even relative to Ny, and hence, price
discrimination such that Py/Pg > 1 can be optimal.

In our model, price discrimination with a higher price for unre-
stricted shares takes place only if the demand from foreign investors
is less price-dagtic than the demand from domestic investors. This
means that for price discrimination to become unprofitable, the price
elagticity of the demand for domestic shares from foreign investors
has to increase so that it equas the price easticity of the demand
from domestic investors. In our model, price discrimination becomes
unprofitable if the deadweight costs of foreign investors who partici-
pate in the domestic market become the same as the deadweight costs
of domestic investors. As long as only a subset of foreign investors
participates in the domestic market, though, removal of ownership
restrictions has an adverse effect on the price of unrestricted shares
because the price dagticity of the demand for these shares is limited.

As an example of a situation which would lead to the imination of
ownership restrictions, consider the following scenario. Suppose that
initialy bg = ¢g = ¢r = 0, by > 0. In this case, price discrimination
so that Py > Pg is optimal. Consider now the effect of a decrease
in deadweight costs so that the deadweight costs of foreign investors

(13)

gy

1 For areview of models of international asset pricing, see Stulz (1994).
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participating in the domestic country fal to zero and the deadweight
costs of some foreign investors who do not participate in the domestic
country fall to zero aso. The effect of this fall in deadweight costs on
Py — Pp is ambiguous because it decreases the demand for domestic
shares from foreign investors who participate already in the domestic
country but increases the demand for domestic shares from some
foreign investors who currently do not hold domestic shares. Since
the deadweight costs of the foreign investors who participate. in the
domestic country have falen to zero, price discrimination is no longer
optimal. Nevertheless, the fal in deadweight costs may have been
accompanied by an increase in Py~ Pg. Findly, since, by construction,
not all foreign investors invest in the domestic country, the demand
for U shares is not perfectly price elastic and the price of these shares
fals when ownership redtrictions are removed.

The modd developed in this section suggests that if there is a non-
trivial fixed cost from imposing ownership restrictions, firms in suf-
ficiently large countries do not impose such restrictions. To see this,
note that the limit of Sy as Ng/Ny : increases is zero. Hence, for suf-
ficiently large countries, there is no benefit from charging a different
price to foreign investors because foreign ownership is trivial. Simi-
larly, if a country becomes sufficiently small, it becomes optimal for
foreign investors to hold most shares. However, the country size which
matters is not the total humber of investors weighted by their wealth,
but rather the number of investors weighted by their wealth willing
to invest in the domestic country. Hence, Ng/Ny may be greater than
one even though the foreign country is the rest of the world because
only a few foreign investors invest in the domestic country.

Throughout our analysis, we have assumed that the foreign country
does not discriminate against the investors from the domestic coun-
try. In some ways, our argument in this paper is similar to the optimal
tariff argument of international trade.® Hence, one might expect the
foreign country to discriminate against domestic investors if the do-
mestic country discriminates against foreign investors. However, we
have seen that price discrimination of the type discussed here re-
quires that nonresident investors face unattractive deadweight costs
in their country of residence. Typicaly, countries that benefit from
capital flight are not countries that generate capital flight. Hence, if
the conditions are met for the domestic country to discriminate against

15 Seg, for instance, Dixit and Norman (1980). Gordon and Varian (1988) extend optimal tariff con-
Siderations to asset markets by showing that if governments are not price-takers, they may affect
terms of trade in asset markets through taxation to improve their country's welfare. Optimal tariff
or tax reguire the domestic country to be, in some sense made precise in the context
of the model, large. Hence, they offer no basis for the existence of ownership regtrictions in small
countries.
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foreign investors by charging them a higher price, it is unlikely that at
the same time the foreign country will find it worthwhile to discrimi-
nate against domestic investors by charging them a higher price.’®

Our andysis so far has focused on a static model. Developing a
dynamic model is beyond the scope of this article. Nevertheless, it is
possible to reinterpret our model in a dynamic setting by assuming
that the share supplies are fixed, that deadweight costs are paid period
by period, and that the demand functions derived here hold period by
period. In this case, nothing changes if deadweight costs are constant
through time except that the end-of-period payoffs become next pe-
riod’s share prices, since markets are open and shares trade at the be-
ginning of each period. If deadweight costs change randomly through
time, next periods share prices depend on next period’s deadweight
costs and on the joint distribution of the share prices one period
hence, which will depend on new information about the deadweight
costs. In this multiperiod setting, next period’'s share prices will dif-
fer between, U and R shares because these share prices are affected
differently by changes in deadweight costs.

When the model&viewed from such a perspective, deadweight
costs of a size consistent with tax rates can generate large differences
between U and R shares. Consider the extreme case where F, U,
and R shares al pay the same dividend each period and deadweight
costs are constant over time. Suppose then that investors holding U
shares are foreign investors who face deadweight costs at home and
no deadweight costs in the domestic country. If deadweight costs are
equal to 1/2 the dividends at home for the foreign investors who
invest in the domestic country, these investors are willing to hold U
shares at a price equa to twice the price of F shares. Since domestic
investors can hold F shares, R shares cannot sell for more than the
price of F shares in equilibrium since otherwise they would not be
held. With no short-sales, however, R shares can sell for less than the
price of F shares.

Time-consistency problems might lead the static equilibrium de-
rived here to unravel because foreign investors expect the firm to
increase the supply of unrestricted shares immediately after they have
bought some U shares. As in the durable monopolist problem, firms

'8 Note that both foreign country firms and foreign country investors are worse off if the foreign
country discriminates against domestic investors in the absence of capita flight from the domestic
country. This is because, in the absence of capital flight from the domestic country, the foreign
country firms cannot benefit from price discrimination against domestic investors. Further, the
imposition of ownership restrictions by the foreign country in this case makes it optimad for the
domestic country to tighten its restrictions. This is because an increase In P: for domestic investors
increases a4 1in Equation (8), and hence decreases s, in Equation (10). This means that the foreign
country investors are hurt by the Imposition of ownership restrictions on domestic investors by
foreign firms.
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may be unable to commit not to act opportunistically. Since price dis-
crimination is profitable, firms have incentives to make the elimination
of price discrimination difficult. For instance, their charter can require
the consent of holders of U shares for new issues of U shares. In addi-
tion, manageria incentives may be such that management maximizes
total firm value rather than only the value of R shares, in which case
management would change the relative supplies of shares if doing
s0 increases firm value, but not if it only redistributes weath across
shareholders. If firms create obstacles to the eimination of price dis-
crimination, price discrimination can persist even when it no longer
maximizes firm value in the absence of obstacles to eiminate it.

1.3 An extension to multiple domestic firms

In general, ownership restrictions affect the shares of many different
firms in a country. Consequently, to investigate empiricaly the pric-
ing implications of our model, an extension of the analysis to the case
where there is a single foreign risky asset, but many domestic firms
that issue U and R shares, is required. For this extension, we assume
that the model of Section 1.2 holds period per period. In this case,
the end-of-period payoffs of shares are their end-of-period prices. In
a multiperiod model, the end-of-period prices of U and R shares may
differ even though they aways pay the same dividends, since dead-
weight costs could change. We provide in the appendix an extension
of the analysis that leads to the following equations for the prices of
U and R shares:

' 1 ' A 1
. = ————— | E =) vyu - Vor—=V;
&= (v [ - (§) [V - vorgg e o

— B, B - +r+ bf)PF]] , | (4

1 ANT. - 1
P, = =V Vg — Ver—s Vir l s
Py (1+r+cd) [E(BR) (Nd)[ &R = Ver o FR]_R

= BoslBGR) = -+ r+ bP|, . as

where P, is the n x 1 vector of share prices of type a when there
are n domestic firms,, E(p ) is the #x 1 vector of next period’s prices
of shares of type @, Vag is the n x n variance-covariance matrix of
next period’'s share prices of type a, Var is the n x 1 “vector of co-
variances between next periods share prices of type a and the price
of F shares, Vg, is the transpose of Var, B, F is the vector of beta
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coefficients of share prices of type a with respect to foreign shares,
and S, is the nx 1 vector of supplies of a shares, wherea = R, U, F.
In each equation, the asset supplies are multiplied by a term in sguare
brackets that corresponds to the variance-covariance matrix of next
period’s share prices hedged with positions in F shares. Since hedg-
ing cannot eiminate al the risk of domestic shares, it follows that the
price of domestic shares fdls as the supply of these shares increases.
In addition, the price of domestic shares increases with deadweight
costs on foreign shares and falls with deadweight costs on domestic
shares.

With n domestic firms, it is still the case that price discrimination
is optimal if demand eadticities differ due to heterogeneity in dead-
weight costs. Although we do not do this here, it would be possible,
using Equations (14) and (19) to derive optimal supplies of R and
U shares for each firm in one of two ways. One approach would be
to assume that al firms in a country collude in choosing the supplies
of R and U shares to maximize country wealth; to save on coordina
tion cogts, firms might prefer to have legidated restrictions on foreign
ownership, though. The other approach would be to let each firm
choose its supplies of R and U shares to maximize its value given
that all firms choose their supplies to maximize their value.*” Such an
extension is beyond the scope of this article.

1.4 Alternative explanations for the existence of ownership
restrictions

Our approach shows that ownership restrictions can be vaue-maxi-
mixing. In addition, since the ownership restrictions of individua do-
mestic firms affect the cost of capital of other domestic firms, a case
can be made that government-imposed ownership restrictions mini-
mize the country’s overall cost of capital because individua firms do
not take into account the effects of their decisions on other firms cost
of capital.

Alternative explanations for ownership restrlctlons advanced in the
literature mostly focus on control issues.® Governmental ownership
restrictions could be motivated by a desire to keep control of home-
country firms with home-country investors. This motivation, however,
cannot explain why individua firms would choose to have ownership
restrictions, and why restrictions do not simply preclude transfer of
control to foreign investors rather than ownership of shares by foreign

7 For individual firms strategic considerations become important in a context with multiple firms.
This is because a firm's optima supply of shares depends on the supplies of the other firms.

'8 For the case of Switzerland, this argument is advanced by Homer (1988) and Vock (1987).
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investors. To the extent that R shares as a control block have a mgjority
of a corporation’s voting rights, the fact that transfers of R shares have
to be approved by the corporation essentialy precludes a takeover of
the corporation. Nevertheless, takeover deterrence does not explain
restrictions on foreign ownership. Since the corporation can aways
control ownership of R shares, it is better off prohibiting ownership
by potential raiders only, rather than investors at large, since doing so
will result in higher share prices.

Suppose, however, that it is indeed true that ownership restrictions
exist to enable management to keep control of the firm and that this is
the only reason for these restrictions. In this case, one would till ex-
pect the demand for U shares to be amost perfectly price-élastic if the
domestic country is small. Hence, removal of ownership restrictions
would have amost no effect on U shares, except through the positive
effect on cash flows resulting from the decrease in manageria en-
trenchment. One would expect ownership of R shares to be valuable
if it enables investors to receive rents from control. In particular, if a
control contest is ever going to take place, R shares would presum-
ably receive greater compensation than U shares.’® Further, restricted
share owners can form a coalition to share with management the rents
from control, which aso would make R shares valuable. Yet, empiri-
caly, R shares generadly trade at a discount relative to U shares so that
the market price of R shares does not reflect the control advantages
of these shares in a way that would justify their existence. It might
be, however, that blocks of R shares transferred with the approva
of the corporation trade at a price that is greater than the price of
U shares. We do not have any data on transfers of blocks, but such
data could provide evidence supporting the control hypothesis, given
that this hypothesis fails to explain the pricing of U shares in general.
In any case, with this control hypothesis, we would expect both the
price of R and U shares to increase if ownership restrictions are re-
moved because of the associated efficiency gain from less manageria
entrenchment.

An dternative control hypothesis is that R shares provide the firm
with a stable clientele of shareholders that are better monitors because
they are closer to the firm. In that case, removing the ownership
restrictions would decrease firm vaue unless, somehow, the vaue of
monitoring has become less important. This argument aso implies,
however, that the removal of restrictions should have a trivial effect
on U shares unless it reduces total firm value, since again one would
expect the demand for U shares to be highly price-elagtic.

19 See DeAngelo and DeAngelo (1985).
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Alternative explanations for the discount of R shares could be based
on the argument that these shares are less liquid and/or that these
shares have tax disadvantages. Since transfers of ownership of these
shares are limited, it makes sense that a seller of R shares might find it
more difficult to find a quaified buyer. Allowing foreign investors to
hold R shares increases the liquidity of these shares, but it does not af-
fect their possible tax disadvantages. In a standard asset pricing model,
though, one would not expect that allowing foreign investors to hold
R shares would have a significant impact on the price of U shares.

2. The Swiss Data

The Swiss evidence provides a sample for which it is possible to as-
sess directly the valuation implications of ownership restrictions by
constructln% R and U securities that differ only in their ownership
restrictions.™ The sample includes 19 firms that have both R and U
shares outstanding. All these firms had two types of U shares out-
standing at the beginning of 1985 U shares with voting rights (bearer
shares) and U shares with no voting rights (participation certificates).
The R shares (registered shares) are available to Swiss citizens or to
Swiss residents only depending on the firm. The ownership restric-
tions for these shares are enforced by the company through refusa
to register owners of shares who do not meet its registration require-
ments. Owners of reglstered shares Who ae not registered do not
exist as far as the company is concerned.” Our sample includes 8 of
the 10 Swiss firms with the largest stock market capitalization in 1985
and al firms listed in the Swiss Sock Guide edited by Union Bank
of Switzerland that had al three types of shares outstanding at the
beginning of 1985, except. for one, Bank Leu, for which stock data
was lacking. The Stuck Guide lists 98 firms which, on September 15,
1985, had a total’ capitalization of 126 hillion SFr. The firms in our
sample had a capitalization of 78 billion SFr on the same day, which
amounts to about 62% of the total capitalization. Of the firms not in
our sample, 17 seem to have only U shares; most of these companies
are fairly small and are controlled by one shareholder.

% R and U share in our sample differ also because U shares are bearer shares, whereas R shares
registered shares. Hence, shareholders who vaue anonymity will find U shares mote valuable.
However, in Switzerland, the tax advantage of anonymity is limited because dividends are subject
to withholding taxes on dl types of shares. Consequently, whereas this difference between share
types Implies a higher valuation of unrestricted shares, its value appears limited. An indication of
this is that when the residency requirement for R shares is removed the ratio of the prices of R
and U shares is very close to one as shown in Figures 1 and 2.

2 Kaufmann and Kunz (1991) review the history of the legal status of registered and bearer shares.

2 An exception is F. Hoffmann-La Roche & Co. which, as of September 15, 1985, is the sixth largest
firm in terms of capitalization. As of that date, Roche has shares with and without voting tights,
but al shares are unrestricted.
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In Switzerland, dividends are the same fraction of face value for al
share types and each voting share has one vote. Hence, a share type
can gain a voting rights advantage by having a lower face vaue. If
registered and bearer shares have different face values, it is dways the
case that registered shares have a lower face value so that investors
who hold registered shares have more voting rights for a given stake
in the firm's cash flows than investors who hold bearer shares. To
isolate the effects of ownership restrictions, we construct for each
firm a portfolio of bearer shares and participation certificates which
pays the same dividend and has the same voting rights as registered
or restricted shares. We call these portfolios U shares in the following
analysis. More formaly, these U shares consist of one bearer share
and [Fg — Fgl/Fp participation certificates, where Fg, Fg, and Fp are,
respectively, the face values of the registered shares, bearer shares,
and participation certificates. Consequently, the face value of a U
share is F s0 that it has the same face value as a registered share and
therefore pays the same dividend. If a firm's bearer and registered
shares have identical face values, its U shares have no short position
in participation certificates.

Our empirica tests use portfolios which have short positions in par-
ticipation certificates for some of the U shares. With this approach,
we can match registered shares with portfolios which have identica
dividends and voting rights. Since it may not be possible to implement
the portfolio strategy that we assume, we distinguish in our empirical
work between U shares that require short-sales of participation cer-
tificates and those that do not. This assures that we understand the
sensitivity of our results to the use of short-sdlling in the construc-
tion of the U shares. In addition, we also show results which directly
compare bearer shares versus registered shares;, however, in this case
we would be comparing shares that have different voting rights, ex-
cept for nine firms for which there is no difference in face vaues
between the bearer and registered shares. It is interesting to note,
however, that the comparison of the price of bearer shares per Swiss
franc of face value and the price of registered shares per Swiss franc
of face value shows that the bearer shares are always more expensive.
In cases where registered shares have a lower face value than bearer
shares, an investment in restricted shares that pays the same dividends
as an investment in bearer shares but has more voting rights always
sells for less than the investment in bearer shares. Thus, voting rights
considerations are always a secondorder phenomenon.

Table 1 lists the firms in our sample and provides relevant informa
tion. The criteria used to register shareholders are those in effect at the
end of the sample period as reported by the stock guide prepared by
Finanz und Wirtschaft for 1989 and by Kaufmann and Kunz (1991).
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= Table 1
g Characteristics of firms
Bearer Participation
Market share, Registered share certificate,
’ face value Face value  face value
Firm Symbol Mio. SFr  Large shareholder (number)  Ownership restrictions (1989) (number) (number)
Alusuisse ALU 2421 No 250 Up t0 3% per holder 125 25
Qa3sn (1492) (1624)
Brown-Boveri  BBC 5956 No 500 Up to 7% per holder 100 100
(1007) (1007) (1875)
Banca della BSI 987 2 holders jointly 500 Residents only 100 100
Svizzera control 267 (320) (663)
Italiana
Ciba-Geigy o (] 1579 No 100 Swiss only, up to 2% per holder 100 100
(749) ‘ (3512) (1138)
Feld- FEL 556  Several large 250 Swiss only 100 100
schldsschen holders (38) (192) 100
Georg Fischer FIS 714  Employee fund 500 Swiss up to 4000 shares, foreigners 100 100
holds 10% (280) up to 400 shares per holder 420 526
Globus GLO 699  Trust controls 500 Residents only 500 100
449) 22) 67
Haidengut HAG 195  Large minority 100 Discretion 100 100
holder (20) 40 (20)
Jacobs JAC 4887  Trust controls 500 Swiss only 100 50
(435) (1066) (632)
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Table 1

continued
Bearer Participation
L::lﬂ(e( share, Registered share certificate,
: e face value Face value  face value

Firm Symbol Mio. SPr  Large shareholder (number)  Ownership restrictions (1989) (number) (number) .
Konsumverein  KVZ 383 No 250 Residents only, up to 2% per holder 100 50
Zurich “n (160) 65)
Nestié NES 26218 No 100 Up to 3% per holder 100 20

1073) ) Qw2 (1150)
Oerlikon- OEB 1716  Trust holds 45% 250 Up to 50,000 shares per holder 100 100
Bihrie - of votes (1000) (1299) (240)
Rilckver- RUK 1611 No 100 Swiss only, up to 3% per holder 100 20
sicherung (49 (400) (860)
Sandoz SAN 14407 No 250 Up to 2% per holder 250 50

(155 (1043) (1305)
Schweiz. Bank- SBG 16,370 No 500 Residents only, up to 5% per holder 100 20
gesellschaft (3590) (3800) (9026)
Schweiz. Bank- SBV 11233 No 100 Swiss only, up to 2% per holder 100 100
verein (13,838) (14,204) (8936)
Schindler SCH 1162  Trust controls 500 Residents only 100 100

(€2)) (751) (282)

Winterthur- WIN 4854 No 100 Swiss only, up to 10,000 shares 100 20
Versicherung (270) per holder (730) Q1760)
Zirich- ZUR 8462 No 100 Swiss only, up to 15,000 shares 100 50
Versicherung (400) per hotder (1100) (1100)

Market value is the sum of the market values of bearer shares, registered shares, and participation
certificates at average prices over 1989. Pace values are in SFr at the end of 1989. Number of
shares are in thousands. Sources: Swiss Stock Guide (various issues) and Kaufmann and Kunz

(1991).
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Hence, the requirements reported in the table are those in force af-
ter Nestlé decided to allow foreign investors to acquire R shares. In
general, the cases where regigtration is at the discretion of the board
should be interpreted as cases where foreign shareholders will not be
registered. As far as we can ascertain, at the beginning of the sample
period, Swiss residency was a requirement for registration for al firms,
and for a number of firms the stronger requirement of citizenship was
in place® Note further that satisfying the residency or citizenship re-
quirement might not be sufficient to ensure registration of registered
shares, since a firm's board of directors generally has the right to re-
ject registration for Swiss citizens. Finally, the information in Table 1
shows that holders of registered shares typicaly control the firm as a
roup.

J Inpthe empirical work, we use weekly share prices, more precisely
Wednesday closing prices, over the period from January 2, 1985, to
December 27, 1989. Besides the whole period, we distinguish three
subperiods. The first one is from the start of our sample to the end
of September 1987, that is, just before the stock market crash on Oc-
tober 16, 1987. The second subperiod extends from the beginning
of November 1987 to the second week of November 1988, which is
just before Nestlé announced on November 17, 1988, that it would
no longer exclude foreign investors from ownership of R shares. The
third subperiod starts in the third week of November 1988 and goes to
the end of our sample. We consider the postcrash period separately to
alow us to diem changes in the behavior of share prices following
the crash.

Table 2 shows the values of the average ratio of the price of U and
R shares. For many firms, the average price ratio before the removal
of the registration restrictions by Nestlé exceeds two. In addition, for
al firms but five, the minimum price ratio exceeds one, so that sta-
tistical tests for the existence of a price differentia are superfluous.
The price ratio exhibits substantial variation over time. Not surpris-
ingly, the average values of the ratio fall for a number of firms in the
last subperiod following the removal of the registration restrictions by
Nestlé In the absence of deadweight costs for foreign investors, own-
ership restrictions would appear to impose an extremely large cost
on the corporations that have them. For instance, if the ratio is two
and if the market for U shares has perfectly elastic demand curves, a
firm whose value is divided equally between R and U shares could in-
crease its value by onequarter by removing the restrictions, assuming

% No stock guide with information on the ownership restrictions is available for the beginning of
our sample period.
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‘Table 2
Price ratios of unrestricted/restricted shares
Average price ratio
Toral Before Crash~ After
period crash Nestlé Nestlé Maximum Minimum
Firm
ALU 1.62 1.66 172 1.43 201 1.23
BBC 1.83 1.77 227 1.56 2.65 1.07
BSI 1.66 1.59 163 o184 255 1.06
qaGc 191 2.12 202 1.27 242 117
FEL 1.24 121 1.25 131 . 150 - 093
F1s 208 212 1.78 2.26 2.86 . 1.00
GLO 117 1.26 1.14 1.00 1.70 0.90
. HAG 1.05 1.06 1.05 0.99 1.36 087
JAC 1.34 1.02 186 1.57 2.46 0.24
Kvz 1.50 1.50 139 148 1.95 0.60
NES 1.76 1.94 2,00 1.07 217 1.00
OEB 2.40 2,57 2.69 1.67 3.21 1.37
RUK : 2.2 261 203 137 321 1.20
SAN : 223 2.60 - 238 117 2.89 1.03
SBG 1.34 129 144 135 1.66 1.02
sSBV 1.24 1.29 1.25 1.12 1.50 1.06
SCH 212 1.70 - 329 197 3.87 094
WIN ' 1.87 205 198 1.30 237 1.16
ZUR = 1.88 2.04 210 1.28 2.37 1.16
. Portfolios
All shares 171 1.76 1.86 142 1.99 135
Short sales 1.71 1.65 193 164 2.16 148
No short sales 1.70 1.88 1.77 1.18 2.10 1.12

Price of unrestricted share/price of restricted share. Observations are weekly. Total period extends
from January 2, 1985, to December 27, 1989. Subperiods: Before crash (January 2, 1985, through
September 30, 1987), crash-Nestlé (November 4, 1987, through November 16, 1988), after Nestlé
(November 23, 1988, through December 27, 1989). Price ratios for ponfolios are averages for
individual shares. Short-sales (no short-sales) portfolios include all shares involving shon-sales
(no short-sales) of participation oenlﬁmtm to construct unrestricted share,

that the firm's cash flows are unchanged. Figure 2 plots the average
price ratio for al firms, for firms where U shares require no short-sales
of participation certificates, and for firms where U shares require such
short-sales. In Figure 2, the fall in the price ratios following the an-
nouncement by Nestlé is quite dramatic.

Table 2 and Figure 2 show clearly the magnitude of the puzzle
that has to be explained by any theory on the existence and pricing
of ownership restrictions. In traditional asset pricing models, these
restrictions imply a considerable cost without having an offsetting
gain. Further, the advocates of the control hypothesis for the existence
of R shares cannot point to control benefits impounded in the price
of R shares that offset the loss in firm value resulting from ownership
restrictions if the demand for U shares is highly price-elastic. Nor can
they explain why the price of U shares fell following the Nestle event
shown in Figure 2. If remova of ownership restrictions decreases the
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Figure 2. Price Ratio Unrestricted/Restricted Shares

All shares

1.24 N, 2w
No short sales
1.0
1.2.85 10.16.87 11.17.88 12.27.89
Figure 2

Price ratio of unrestricted/restricted share prices

Wednesday closing Swiss francs prices from 1/2/85 to 12/27/89 are used to construct price ratios
of unrestricted/restricted shares for each firm in the sample. Until 11/17/88, restricted shares are
registered shares that cannot be held by foreign investors. After 11/17/88, restricted shares of
Nestlé can be held by all foreign investors. The firms in the sample have two kinds of shares that
can be held by all investors: bearer shares, which are shares with voting rights, and participation
certificates, which are shares without voting rights. A firm’s unrestricted share is a portfolio of
bearer shares and participation certificates that pays the same dividend as that firm's registered
shares and has the same voting rights. This portfolio has a short position in participation certificates
when registered shares have a voting rights advantage relative to bearer shares or has no position
in participation certificates if registered shares have no voting rights advantage relative to bearer
shares. “All shares® denotes an arithmetic average of all price ratios whether short positions are
taken or not. “Short sales” denotes the arithmetic average of the price ratios where unrestricted
shares include short positions. The stock market crashed on 10/16/87.

private benefits of control, one would expect U shares to benefit since
their holders get none of the private benefits from control. In addition,
in the context of Gordon's growth model, a ratio of two essentially
implies that the discount rate for R shares has to be twice what it is
for U shares.

. Cross-sectional Properties of the Relation Between the Prices
of Unrestricted and Restricted Shares

To investigate the usefulness of our model, we would like to know
whether it helps to understand the cross-sectiona variation in the
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relation between U and R share prices compared to a model without
deadweight costs. Without deadweight costs, the price of Nestlé U
shares is determined in the same way as the price of IBM shares.
Hence, in our mean-variance model, assuming that R and U shares
are a trivia fraction of the world market portfolio, the price of U
shares is determined by their beta with the world market portfalio.
Thus the supply of U shares relative to the supply of R shares should
not matter in the relative price of U shares relative to R shares.

Equations (14) and (15) of Section 1 provide formulas for the price
level of U shares and R shares for the case where there are n domestic
firms. When investigating the cross-sectional variation in the relation
between U and R shares, however, we want to focus on the logarithm
of the ratio of the price of U and R shares because the wide variation in
the price of these shares makes comparison of the difference between
the price of U and R shares meaningless across firms. To obtain a
cross-sectional  regression model, we derive an explicit formula for
the log of the price ratio of U and R shares which is consistent with
the model of Section 1. With this formula, the absolute level of share
prices is irrdlevant and cross-sectiona regressions are meaningful. To
derive that model, we assume that the model derived in Section 1
holds period by period and then use the log-linear approximation for
the log of share prices derived in Campbell and Shiller (1987) and
Campbell and Ammer (1993). With this approximation, the price of a
share can be written as

o0
InPl,=E) o/ [a-md -] +8,  (6)
2 |

where P!, is the log of the price of the stock of type a of the #h
firm at date ¢, dif’*! is the log of the dividend at date t + j + 1, and
r:':’“ is the rate of return of the share from date #+ fto ¢+ j+1. 5
is a parameter that comes from the approximation procedure and is
dightly smaller than one, and g denotes a constant that depends on h.
Small changes in h have a trivia effect on the log of the price; hence,
in the following, we assume that h is the same for R and U shares.
With this notation and this additional approximation, the log price
ratio is the discounted sum of the difference between the expected
rates of return of the two types of shares:

00
InPfy —InPlg=EY nllrg™™ - rjj7* a7
=0

The log price ratio is positive, so U shares sl at a premium if the
expected value of the sum of the discounted rates of return of R
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shares exceeds the expected value of the sum of the discounted rates
of return of the U shares.

Table 3 presents evidence on the cross-sectiona variation of log
price ratios using the model of Section 1 extended to many firms to
predict expected rates of return. The data available include the returns
on the Swiss shares used so far, the returns on a broad Swiss index -
the SBC index - and the returns in Swiss francs on the Morgan Stanley
world index. We take the Morgan Stanley world index as the foreign
asset in Section 1. In our empirical work, we estimate the relevant
parameters using the precrash period and test the mode using the
period between the crash and the Nestlé event.

Equations (14) and (15) can be restated in returns form for individ-
ual securities as follows:

E(rg) —r = ca+ ﬂuz.m(AMRM/ Np)ody
— Bir.rBrm.F(AMgat/ Na)o?
+ Bir FlE(rF) — r — b4l, (18

E(ny) = r = ¢ + Bw,um(AMyn/Ny)ok

' - — Buw.rBum.r(AMym/Ny)of
+ Bw,FE(rs) — r — byl 19
where r;, is the return of the #th share of type a, aM denotes the
market portfolio of shares of type a, M,, denotes the market vaue
of portfolio aM, and oa is the standard deviation of the return of
the market portfolio of shares of type a. The beta coefficient of the
#th share of type a with respect to Z is Big.z- For instance, Bsu,ris the
beta coefficient from a regression of the return of the #th unrestricted

share on the return of the foreign shares. Using the log approximation
and Equations (14) and (15), we get the following testable equation:

In P},—In P}, x a1+ @By, r+ asPir.r+asBiv,um+ asﬁsR.RM+€ 1 (20)

Assuming that the model of Section 1 holds period by period, the
regression coefficients correspond to
a = ¢4 — Cf, ’ :
@ = —lE(rs) — r — by — Bum,r(AMus/ Np)o}),
a5 = E(r7) = r — by — Bru,r(AMpy/ Na)o f,
G —(AMUM/Nf)Gf;M. _
as = (AMw/Nd)a%M. @D

We first consider the implications of a model without deadweight costs

I
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Table 3 ‘
Cross-sectional regressions of the natural logarithm of the average estimation period price ratio between unrestricted and restricted shares

PanelAﬂ;emrketponfo!iosofm'iacdandunmstﬂaedshamamvalue—wdghtedponfoﬂosﬁmndneshamslnthesample
Market Market Dummy Relative
Constant Beta (U,F) Beta (R, F) Betz(UUM) Beta (R, RM) valueof valueof forshon- .toralface R* adjusted

Regression 3 : 2 ) as Rshares U shares sales value F value. -
A -0.09 0.40 0.20 © =011 0.58* : 030 0.25
(-0. 56) (1.06) ©.52) (~0.33) @29 - (192 222
B 0.18 0.43 010 002 055 0.06 -0.08 0.36 000 010
©15) (09 ©.15 (0.03) 105 020 (0449  (138) (~0.14). 1.25
C , -0.93 0.17 ~0.06 - 027 - 0.10
(-143) a6 (055 59 164
D 0.60° : ' 0.09 -002* 005
(5.83) : _ 063 (~3.39) 143
E 0.2 Y 0.28° -0.01 0.29
©.11) , 370 220  (~166)° 350

SUONILISIY Juawrsanul Gynbg uSiaioq

Panel B: The market portfolios of restricted and unrestricted shares are the SBC index, which is 2 broad-based index of Swiss shares
Market Market Dummy Relative .
Constant Beta (U,F) Beta{(R,F)  Beta (U,D) Beta (R, D)  valueof valueof forshon- total face R? adjusted

Regression a 2; 2 2% as Rshares U shares sales value F value
F -0.05 033 -0.05 -0.28 0.90° 0.15 0.34
(=0.29) -(1.08) (~0.14) (~1.13) - Q75 0.96) 2.84
G 0.08 0.35 —0.19 -0.43° 1.0 034
. €0.59) (1.02) (—0.43) (~2.28) R vAY : ) 3.31°
H 0.19 - 039 -0.32 ~0.44° 0.99* : : -0.01 0.35 -
- (1.08) (1.05) (-_-0.63) (~2.39) 2.59) (-1.88) 298
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Table 3
(continued)

Panel C. The price ratios are calculated using bearer shares instead of unrestricted shares. The indices are the same a3 in panel B,
Market Market Dummy Relative )
Constant Beta (B,F) Beu(R,F) Bews(B,D) Beta(R D) valueof wvalueof forshom- tomiface R adjusted
a5

Regression % a2 Ay a R shares B shares sales value F value
1 0.07 0.03 0.08 0.04 051 ~0.26* 0.44
0.42) 0.18) (0.23) 0.09) (0.94) (-2.23) 386"
J 021 - 005 ~0.13 0.04 0.64 0.09 ~0.11* ~0.16 _ 0.47
0.25) €0.31) (-0.33) ©.on Qaon 112 (—~2.04) (147 3310
K 0.19 0.03 . 050° -0.25° ~0.03* 0.57
0.95) €0.19) 229 (~2.16) (~2.41) 6.85¢
L 008 0.04 0.57* -0.27* 052
(0.50) 0.29) 3in (-2.29) 739"

The sample consists of weekly data for 19 Swiss firms. Regressions are estimated by ordinary least squares using the comrection for heteroskedasticity
developed by White (1980). The estimation period extends from 11/4/87 to 11/16/88. Beta (U, W) denotes the beta of U shares relative to the W portfolio.
‘The other betas are defined analogously. The betas are estimated over the period from 1/2/85 to 9/30/87. The market portfolio of restricted (R} shares, RM,
is the value-weighted portfolio of the registered shares in the sample. The market portfolio of unrestricted (U} shares, UM, is the value-weighted portfolio of
the bearer shares in the sample. The world portfolio, 7, is approximated by the Morgan Stanley Capital Imernational World Stock Market Index, expressed in
Swiss Francs. The domestic portfolio (D) is the SBC index. The parameters 1, to 45 correspond to Equations (20) and (21) in the text. Total market values of
restricted () shares, unrestricted () shares, and bearer (B) shares are averages over the estimation period and expressed in natural logarithms. The dummy
variable takes a value of one if there Is a voting rights difference between restricted and bearer shares (i.e., if unrestricted shares can only be constructed by
shorting participation cenificates). A firm's relative tocal face value is the total face value of bearer shares plus participation certificates divided by the total
face value of registered shares (pasticipation certificates are not included in panel C). t-values are in parentheses below the estimated parameters. The F
value tests for the joint significance of the estimated parameters. An * indicates significance at the 5 percent jevel (two-sided test).

S661 b % 8 a /Spms [r1ouvuld Jo mapay aql,



Foreign Equity Investment Restrictions

for the regression coefficients of estimates of Equation (21), assuming
that the foreign country is large relative to the domestic country. First,
we expect a3 = 0. Second, since N; is extremely large, a, becomes
equa to minus the risk premium of foreign shares and hence should
be negative. In addition, a; + a3 < 0, a4 = 0 as Nrbecomes large
enough, and a5 > 0. The case which leads to price discrimination
with a higher price charged to foreign investors requires by > by > 0
and ¢; cannot be too large. In this case, one expects N; to be much
smaller than in the model without deadweight costs. Consequently,
estimates consistent with that case are @) <0, @; + a3 > 0, a3 > 0,
as < 0and as > 0.

Regression A of Panel A in Table 3 provides estimates of Equa
tion (20) using as market portfolios of R and U shares the value-
weighted portfolios of these shares in our sample. Because of our
construction of U shares, we add a dummy variable to our regressions
that takes a value of one if a share involves short-sales of participation
certificates. We find that as > 0 as predicted and that it is the only
coefficient significant at the 0.05 level or better. The dummy variable
is significant a the 0.10 level. Coefficients @; and a4 have negative
coefficients as expected, but they are not significant. The coefficient
a; iis not significantly different from zero, which is inconsistent with
a modd without deadweight costs. Coefficient a4+ as is nonnegative
as expected in the model with deadweight costs. Note that over the
estimation period for betas, Bymr = 0.36 with at-statistic of 4.45
when we use the vaue-weighted portfolio of bearer shares as the
market portfolio of U shares and Bgrm,r = 0.34 with a t-statistic of
5.77. Hence, it is not the case that our failure to find a; + a3 to be
negative is due to betas equal to zero. It follows from this that Regres-
sion A is consistent with our model and does not provide support for
a model without deadweight costs.

One reason for the lack of strength in our results might be that betas
changed. The world beta coefficients seem substantialy greater after
the crash than before. After the crash, we have  Buam,r = 0.95 with
a t-statistic of 10.48 and we have Bram,r = 0.72 with a t-statistic of
9.67. Another reason why we estimate coefficients imprecisely is that
we estimate six coefficients with 19 observations when, in addition,
four of our explanatory variables are highly corrdated. On average,
the correlation coefficients between the various betas we estimate are
greater than 0.50.

In Regression B, we include as additional explanatory variables the
log of the market value of U shares, the log of the market value of
R shares, and the total face vaue of U shares divided by the tota
face value of R shares. We find that none of these supply variables is
significant, indicating that the size or relative size of a firm’s outstand-
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ing supply of shares has little incremental explanatory power once
betas are accounted for, and that adding these variables leads to a
substantial fall in adjusted R%.

In Regression C, we include only the log market value variables and
find that these variables do not have significant coefficients. Interest-
ingly, however, the signs of these coefficients are not supportive of
liquidity arguments. One would expect shares to become more liquid,
ceteris paribus, when their supply increases, so that an increase in the
supply of U shares would increase the price ratio and an increase in
the supply of R shares would decrease the price ratio if liquidity is
an important determinant of the price ratio. Yet, in Regression C the
coefficients have signs which are opposite to those predicted by the
liquidity argument. The signs of the coefficients are consistent with the
supply effects discussed in Section 2 and so is the relative magnitude
of the absolute value of the coefficients.

The market values used in Regression C depend on the price ratio.
An dternative relative supply measure that does not depend on the
price ratio is the ratio of the aggregate face values of U to R shares.
This relative supply measure is attractive because it tells us the relative
supply of dividends offered in the form of U and R securities. In
Regression D, we regress the log price ratio on this variable and find
that it has the expected negative sign and is highly significant. Hence,
using this variable, it is clear that relative supplies matter as implied by
the model of Section 1. In that model, however, relative supplies do
not matter when Regression B is estimated, so that the insignificance
of the supply measures in Regression B and the significance of the
relative face values in Regression D are fully consistent with the moddl.
It could be, though, that multicollinearity makes it difficult to estimate
any of the coefficients precisely in Regression B.

In models without deadweight costs, relative supplies should not
matter a dl. The only supply variable one would expect to matter
in that case is the supply of R shares. Another way to look at this
is that in the moddl developed by Hietala (1989), the relative supply
should be insignificant if one regresses the price ratio on the beta of
R shares relative to the market portfolio of R shares and the relative
supply variable. This is Regression E in Table 3, and we find that the
relative supply variable has a negative coefficient with a t-statistic of
-1.66, which is marginaly signficant. There, the coefficient on the
beta coefficient of R shares is significant and positive as expected.

In Panel B of Table 3, we replace the market portfolios of R and U
shares with a single proxy for the Swiss market portfolio — the SBC
index. We find that doing so leads to stronger results. The dummy
variable for short-sales is no longer significant. When we reestimate
the equation without that dummy variable, we find that the beta of U
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shares with respect to the domestic portfolio has a significant nege-
tive coefficient, whereas the beta of R shares has a significant positive
coefficient. In contrast, the world betas of R and U shares are in-
significant. The adjusted R of that regression is 0.34. This regression
is inconsistent with a model of asset pricing in which Swiss shares
are priced in an integrated world market except for the ownership
restrictions. In the absence of deadweight costs, one would not ex-
pect the risk of U shares relative to the Swiss market portfolio to be
important in the determination of the price ratio. In addition, the rel-
aive supplies have a significant negative effect on the price ratio. We
estimated regressions with the logs of the levels of the supplies (i.e,
similar to Regression A) and found the coefficients insignificant.

In Panel C, we use the ratio of the price of bearer shares to reg-
istered shares so that no short-sales are needed. In this case, there
are voting rights differences for 10 firms as explained earlier. It is
clearly the case that these voting rights matter when we estimate Equa-
tion (20) with a dummy variable that takes a value of one when the
R shares have a voting rights advantage. In Regression |, the dummy
variable takes a significant negative vaue, indicating that the voting
rights advantage of R shares makes these shares trade at a smaler dis-
count relative to the U shares. After including the log of the supplies
in Regression J, the dummy variable is no longer significant, but the
log of the supply of bearer shares is. In Regression K, both the rela
tive supply variable and the dummy variable are significant. Further,
the beta of R shares is highly significant. All in al, this is the most
significant regression we report, with an adjusted R of 0.57. The last
regression is Regression L, without the relative supply variable for
comparison.

In summary, there is evidence from our regressions that world be-
tas do not matter for the pricing of unrestricted shares, which we
take as evidence of market segmentation induced by the existence of
deadweight costs. Further, even controlling for betas, there is some
evidence that asset supplies matter and that the price ratio is related
to asset supplies as predicted by our model. The voting rights disad-
vantage of U shares reduces the price ratio as one would expect, but
voting rights considerations do not help understand why U shares are
priced a a premium and do not affect any of our conclusions.

. The Nestlé Announcement of the Relaxation of Ownership
Restrictions

On November 17, 1988, Nestle announced that it would alow foreign
investors to buy registered shares with a limit of 3 percent for any
investor. This announcement more than doubled the number of shares
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of Nestlé with voting rights available to foreign investors. Viewed in
another way, before the announcement, foreign investors could hold
clams to, a most, dightly more than one-third of the total dividend
payout of Nestlé. After the announcement they had the right to hold
al of it.

Suppose that the announcement conveyed no other information
than the information about share ownership. The model of Section 1.2
with deadweight costs set equal to zero implies that the change in
the price of U shares following the announcement should be trivia
since the distribution of future dividends is unchanged and since the
demand for U shares in that case is highly price-elastic. In contrast,
the value of R shares should increase because these shares are now
priced on world markets, rather than on the market formed by Swiss
investors. Figure 1 shows that the price of the R shares increased
dramatically during the week of the announcement from 4245 SFr to
5782 SFr. It dso shows, however, that the U shares fell by 2079 SFr
from 8688 SFr to 6609 SFr. This fall of about 25 percent in the value
of U shares cannot be understood in the context of a model without
deadweight costs that limit access to the domestic market, but it makes
sense viewed from the perspective of our theory. In Section 1.2, we
argued that an increase in the supply of U shares leads to a fal in their
price because foreign investors have a downward-sloping demand
curve for U shares.

The drop in the price ratio of U to R shares associated with the
announcement is dramatic also. Table 2 shows that the price ratio for
Nestlé is about two before the announcement. After the announce-
ment, it drops to an average of 1.07. To explain a decrease in the
price ratio of this magnitude through changes in the risk premium
of U shares would require, in the simplest dividend discount model,
amost a doubling of the risk premium. Since there is no dramatic
decrease in stock prices throughout the world at that time, one would
have to explain the fall by a change in beta. There is no evidence of
a dramatic fall in beta either.

The price ratio falls for other firms at the time of the Nestle an-
nouncement, but not for al firms. The typica firm for which the
average price ratio for the subperiod after the announcement is more
than two standard deviations lower than the average price ratio for the
subperiod before the announcement is a firm with an average price
ratio for the subperiod before the announcement in excess of two.
Hence, firms whose U shares were highly valued by foreign investors
experienced a fall. This fal can be attributed to the increase in the
supply of U shares and to the bdlief that other firms would follow
Nestlé in relaxing the ownership restrictions.

We have not been able to locate other news that could explain
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such a drop in the price ratio for so many firms during the week of
the Nestlé announcement.?* For most of these firms, the price ratio
had little volatility before the announcement. The average price ratio
for Nestlé for the subperiod before the announcement was 2.0 with a
volatility of 0.04. Hence, the drop in the price ratio is equivaent to a
drop of more than 20 standard deviations!

The dramatic loss in value of the U shares takes place against an
increase in the market value of Nestlé of 10 percent as measured
by the total value of al three categories of shares. This increase is
even more dramatic because during that week only two other firms
experienced an increase in market value in our sample. Hence, the
Nestlé announcement increases firm vaue as we would expect. The
obvious question for which we have no answer is why Nestlé waited
to make its announcement until it had such an impact on firm vaue
and why other firms did not follow.

At least three explanations can be given for the increase in the
market value of Nestlé that are not related to our theory. One view is
that the ownership restrictions enable management to entrench itself.
With this view, one could argue that the market reacted favorably be-
cause the announcement reflected confidence by management in how
it would be evaluated by shareholders, and hence confidence in the
future of the company.” The second explanation is that Nestlé made
the move so it could be a more active player in the European Eco-
nomic Community. The third possible explanation is that the Nestlé
shares became more liquid. None of these arguments, however, can
explain why the unrestricted shares fell so dramaticaly. The first two
arguments suggest that the U shares should have increased in vaue
because the information represents good news for the company; the
third argument predicts little or no effect on the U shares because
their liquidity would change little.

. Concluding Remarks

In this article, we argue that in the presence of differentiad demands
for domestic shares by domestic and foreign investors, firms will want
to discriminate between these investors, and that this discrimination
provides an explanation for why firms sometimes restrict foreign own-
ership of their shares. Price discrimination explains why shares avail-
able to foreign investors sell a a premium when (1) there is a home

2 Neither can Loderer and Jacobs (1994).
2 5This view has been put forward by Hermann and Santoni (1989).
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bias in asset holdings and (2) there is some capital flight from the
foreign country. In the absence of a home hias, the price-easticity
of the aggregate demand from foreign investors exceeds the price-
elagticity of the aggregate demand from domestic investors when the
foreign country is large compared to the domestic country. Without
capital flight, foreign investors do not have a sufficient preference for
domestic shares to make it worthwhile to discriminate against them.

We explore a two-period model. Further work should study a mul-
tiperiod model to see under which conditions price discrimination
holds when firms can change the supply of unrestricted shares over
time. Most of the analysis in this article focuses on three assets. Hence,
we ignore the strategic considerations that apply in a context where
severa firms have to decide on their supplies of unrestricted shares.
These considerations could be usefully explored. Finally, our analysis
does not derive explicitly why asset demands differ between investors
from different countries. Modeling taxes and political risk explicitly
could lead to a richer analysis.

Our cross-sectional evidence obtained using Swiss data is support-
ive of our model. The empirical analysis is limited by the nature of
the database available and the small number of firms for which our
experiment could be conducted. With more data, a time-series cross-
sectional analysis that looks more directly at the optimal supplies of
restricted and unrestricted shares for individual firms could provide
useful evidence on our model. Although our model appears to be use-
ful for the case of Switzerland, further work should explore whether
it can explain the existence of ownership restrictions for other coun-
tries. Whereas historically, it seems clear that there has been a demand
for Swiss assets motivated by political risk considerations which gave
Swiss firms some monopoly power in supplying shares to foreign in-
vestors, it remains an empirical question as to whether political risk
or tax effects on asset demands from foreign investors are important
enough in other countries with ownership redtrictions to make our
theory appropriate for these countries.

Appendix

In this appendix, we derive Equation (14), which determines the
prices of U shares. The derivation of Equation (15), which determines
the prices of R shares, is similar. As in the text, we consider only the
case where al shareholdings are strictly positive for simplicity. Since
we only present results for the typical foreign investor who invests
in the domestic country, we omit the subscript f. Using the notation
in the text, Equation (5) can be written as an unconstrained equation
through eimination of the holdings of the risk-free asset by substi-
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tution of Equation (4). For the case with many different unrestricted
shares, the resulting unconstrained equation is

w = Dlpr—(1+r+b)PAl+Dylp -(1+r+Cf)P,,]+(l+r)W (A.1)

We maximize the expected utility of terminal wealth using the defini-
tion of termina wedlth given in Equation (A.1):

E(w) - -;-A Var(w) = D {E(p)— 1+ 7+ c,)g,,l
| + DF{E(FF) ~ {1+ r+ b)Prl
+(Q+nNwW— 'Z'A[Q'u VouD
. + 2D, VyrDr + szd,%] (A2)
The first-order conditions are
3L/aDy = E(p,) — (1+ r+ ¢)Py = AlVyyDy + VurDel = 0,
8L/aDy = E(pr — (1 + r+ by)Ps — ADso2 + ViyDyl = 0. (A.3)

Solving for the demand functions yields

i VorlE®,) — A+ 7+ )Pyl — Vi VurDr = Dy,

1 ' '
=07 LEQR) = (1 + r+ k)Pl — 07 VeyDy = Dr. (A4

Substituting D in the equation for 2, we get

% VeolE@p,) = 1+ 7+ &Pyl

1
- V-U Vur [ZUF 2[E(pp) - (1 +r+4 bf)Pp] O VpuD ]
= Qu. . (A-S)
In equilibrium; the aggregate demand for unrestricted shares, N;,

times Equation (A.5), must equal their supply. After imposing this
condition, we solve for P, to obtain Equation (14).
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