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Asset Pricing and Dual Listing on Foreign Capital
Markets: A Note

GORDON J. ALEXANDER, CHEOL S. EUN, and S. JANAKIRAMANAN*

INTERNATIONAL CAPITAL FLOWS CAN be hampered by a variety of barriers such
as transaction costs, information costs, and legal restrictions. These barriers can
be severe enough to produce segmentation of capital markets along national
borders, thereby producing incentives for firms to adopt financial policies that
can effectively reduce the associated negative effects. According to Stapleton and
Subrahmanyam [6, p. 313], dual listing of the firm’s securities on foreign capital
markets is one such policy.! However, adoption of this policy will bring forth
asset-pricing adjustments. The purpose of this note is to provide and analyze a
closed-form solution to the equilibrium asset-pricing problem that arises in this
situation.? Once the solution is obtained, comparative statics are provided.?

The model presented assumes that one of the domestic securities is dually
listed on a foreign capital market, while none of the foreign securities is dually
listed on the domestic capital market. This scenario often characterizes the initial
stages of capital market integration, in which a country with relatively scarce
capital or a relatively underdeveloped capital market allows a small number of
domestic securities (or a fund of domestic securities) to be listed on a foreign
capital market while simultaneously forbidding its citizens to invest in foreign
securities. This point can be illustrated by the emergence of a variety of “country”
funds in the U.S. capital market, such as the Japan Fund in the 1960’s, the

* University of Minnesota, University of Maryland, and State University of New York at Albany,
respectively. We wish to acknowledge the helpful comments of the referee.

! Here, dual listing refers to the situation where the stock of a firm that is listed on a domestic
exchange also becomes listed on a foreign exchange. A detailed case study of internationalizing a
firm’s capital source through dual listing is provided by Stonehill and Dullum [8]. Readers interested
in examining a firm’s motivation for dual listing are advised to see this case study as well as Stapleton
and Subrahmanyam [6, 7].

2 Previously, Stapleton and Subrahmanyam [6, 7] examined, among other things, the equilibrium
asset-pricing problem arising from dual listing of securities by providing and analyzing numerical
solutions to an eight-firm twenty-investor example. Unlike Stapleton and Subrahmanyam, in this
paper a closed-form solution to the valuation problem under dual listing is analytically derived.

3 This model complements the strand of literature such as that by Errunza and Losq [2] and
Bodurtha [1], who examined international capital market equilibrium under partial segmentation.
Errunza and Losq examined the so-called “mild” segmentation case in which foreign country investors
have unlimited access to domestic country securities, whereas domestic country investors are com-
pletely precluded from investing in foreign country securities. Bodurtha, on the other hand, derived
an asset-pricing model using a return-generating process that simultaneously allowed for investment
restrictions, exchange risk, interest rate risk, and inflation risk. Other related works include those of
Errunza and Senbet [3] and Lee and Sachdeva [4], who examined the role of multinational firms in
completing the international capital market via direct foreign investment. None of the previous
studies derived a closed-form asset-pricing model explicitly allowing for dual listing in otherwise
segmented capital markets. This paper attempts to fill the gap.
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Mexico Fund in the 1970’s, and, more recently, the Korea Fund, the Australia
Fund, the Italy Fund, and the Scandinavian Fund.

I. Investors’ Choice Problem

Following Stapleton and Subrahmanyam (hereafter SS), it is assumed that there
are two countries in the world, the domestic country and the foreign country.
There are (s; + 1) firms domiciled in the domestic country with securities
numbered 0, 1, 2, ---, s,. Security 0 is dually listed in the foreign country, and
the remaining s, securities (referred to as “pure” domestic securities and indexed
by i and j) are listed only in the domestic country. There are s, firms domiciled
in the foreign country, but there are (s; + 1) securities available for investment,
numbered 0, 1, 2, - - -, s3; 0 is again the dually listed security, and the other s,
securities (referred to as “pure” foreign securities and indexed by g and h) are
listed only in the foreign country. In addition, there exists a riskless security in
each country with the same rate of return. The capital markets, with the exception
of the dually listed security, are otherwise completely segmented. Other assump-
tions are:

(Al) The capital markets are perfectly competitive in each country.

(A2) Neither transaction costs nor taxes exist within any country.

(A3) Investors have constant absolute risk aversion (CARA), so that the utility
of investor k is given by

U*(W%) = —exp(-A*W%),  A*>0, 1)

where W% is terminal wealth.*
(A4) Both foreign and domestic investors have homogeneous expectations.
(A5) Short sales with use of full proceeds are permitted in both countries.
(A6) Domestic and foreign security returns are joint-normally distributed.
(A7) The two countries maintain a fixed exchange rate.

A domestic country investor k will choose portfolio weights so as to maximize
the expected utility of terminal wealth while not violating his or her budget
constraint. The budget constraint is

o xf + 27 =1, 2

where x* is the proportion of wealth invested in risky security i and x} is the
proportion of wealth invested in the riskless security.

Since investor k’s utility function is characterized by constant absolute risk
aversion and asset returns are joint-normally distributed, the choice problem of
investor k can be restated as choosing portfolio weights so that the certainty
equivalent of wealth, CEQ*, is maximized. In turn, CEQ* equals

_ A* ~
CEQk = W§~ - ? Var( W’%), (3)
*The negative exponential utility function is used here for the sake of analytical simplicity.
Actually, the results of the paper are more general since all that is needed is for utility to be a function
of mean and variance of terminal wealth.
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where W is expected terminal wealth and Var(W%) is the variance of terminal
wealth. The expected terminal wealth and variance of terminal wealth for investor
k are, respectively,

Wh = WhYsa, xR = )} + W1 + 1) (4)
and

Var(Wh) = Zi, T, (xFWE) (xf Wh)ayj, (5)

where R, is the expected rate of return on security~i, r~is the riskless rate, W# is
the current wealth of investor k, and o;; = Cov(R;, R;). Thus, the problem of
investor k is reduced to

max;y 2o WExE(R; —r) + WE(L + 1)
A* )
- Yito Lo (xFWE) (xfWh)ai;.  (6)

Differentiating (6) with respect to x* results in the following set of optimality
conditions:

(Ri —r) = A* Ton, 2t Wiy, i=01,2 -, s. (7)

Solvmg (7) for the dollar demand of investor k for security i (d¥ = x*W%, i =0,
1,2, .-, s;) results in

dh = =5 (St Vi (B = 1) + ViR, = 1) ®
and

1 = = .
dzk=1?e{2;l=l Vi}(Rj_r)+ ‘/iO(RO_r)}’ 1‘=1, 2’ sty 81, (9)

where V,, is the element in cell (i, j) of the inverse of the variance-covariance
matrix of returns, [a;;]7".

Similarly, the demand of a foreign investor g for the dually listed security 0
and pure foreign security g can be respectively written as

di=— {Zh 1 $on(Rr = 1) + doo(R, — 1)} (10)

and

dq == {zh— ¢gh(Rh - r) + ¢go(R r)}’ g = 1’ 2, cety 8o, (11)

where ¢, is the element in cell (g, h) of the inverse of the variance-covariance
matrix of returns, [g,,] "

Since the pure domestic securities are held only by domestic investors, the
aggregate demand for pure domestic security i (d;) is obtained by summing the
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demand for this security as shown in (9) across all K domestic investors:
1 = -
di=YK, df = AD fZ;Lo Vij(R; — r) + Vio(R, — 1)},

i= 1’ 2, sty 81, (12)

where 1/A” = ¥} (1/A%). Letting 1/A" = 32, (1/A9), the aggregate demand
for the pure forelgn security g (d,) is S1m11arly determined by summing the
demand of all @ foreign investors as shown in (11):

1 = -
dg = 2<?=1 di = F {27;2=1 den (R — 1) + ¢go(R, — ri,

8= 1’ 2’ ce vy Sa. (13)

However, for the dually listed security, it is necessary to aggregate the demand
across the investors of both countries, given (8) and (10):

do = Ef=l d{f + E?=1 dg

=Zl—5 ;:1—-1 VOI(E_r)+{ADV + F¢oo}(Ro_r)

1 —
+ F 2;2:1 ¢oh(Rh - 7‘). (14)

From (14), it can be seen that the demand for the dually listed security depends
on the covariance of its return with the returns of all the pure domestic securities
as well as on the covariance of its return with the returns of all the pure foreign
securities.

II. Equilibrium Asset-Pricing Relationships

In equilibrium, the aggregate dollar demand for any security should be equal to
the market value of the security. Let D be the aggregate market value of all the
domestic securities (including the dually listed security) and F be the aggregate
market value of all the foreign securities. Then, in equilibrium,

di = xiD’ l = Oa 1’ 2’ cey S1, (15)
dg = ng’ g = 1’ 2’ sy So, (16)

where x; is the proportion of the market value of domestic security i to the
aggregate market value of all domestic securities and x, is the proportion of the
market value of foreign security g to the aggregate market value of all foreign
securities. It follows that the aggregate demand equations (12), (13), and (14)
must, in equilibrium, respectively satisfy

1 ) = = .
x,<D=Z—D{Ej~1=1 V,-,~(R,~—r)+ Via(Ra—r)}, l=1,2,---,81, (17)
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1 — —
tF =512 ¢ (Ba =) + 0o(Bo=1)},  g=1,2,-0,55,  (18)
and

1 —
xoD = F Z;Ll Voj(Rj - r)

(ADV +AF¢oo> (R r)+ Zh 1¢ah(Rh_r) (19)

The solution to this set of (s; + s; + 1) equations provides the following
equilibrium asset-pricing relationships:

R, — r = APD Cov(R;, Rp) — (A? — A¥)D Cov*(R;, Rp)

+ AYF Cov*(R;, Rp), i=1,2, .-, s, (20)
R, — r = ATF Cov(R,, Rr) — (A¥ — A¥)F Cov*(Ry, Ry)
+ AYD Cov*(R,, Rp), g£=1,2, ---,5,, (21)
and
R, — r = A¥D Cov(R,, Rp) + A¥F Cov(R,, Rr), (22)

where 1/A% = 1/A” + 1/AF; Cov(ft’o, Rp) = Yoo Xi0jo; Cov(Ro, Rp) Y2 XnOho;
COV(RH RD) = 2 i=0 Xj0jis COV(Rg, RF) = 2;. 1 XrOhg, Cov* (Ru RD) = U;UDPwPaD,
Cov* (Rn RF) = O;0FPioPoF; Cov* (Rg’ RF) = og o'FpgopaF’ and Cov* (Rg, RD)
020pPg0pon-> The last four terms can be thought of as “indirect” covariances since
they reflect covariances between security and market returns that are “induced”
by the dually listed security.

Equation (22) states that the expected return on the dually listed security
depends on the covariances of its return with the returns on both the domestic
and foreign market portfolios. This reflects the fact that all the investors, both
domestic and foreign, hold the dually listed security. The expected return on a
pure domestic security as shown in (20), on the other hand, depends on (a) its
covariance with the return on the domestic market portfolio, (b) its indirect
covariance with the return on the domestic market portfolio, and (c) its indirect
covariance with the return on the foreign market portfolio. This peculiar pricing
relationship is due to the fact that the markets for these securities are indirectly
integrated via the dual listing. Dual listing of a security on the foreign capital
market is thus found to produce an “externality effect” of indirectly integrating

® The method used to solve this set of (s; + s, + 1) equations begins by forming two portfolios, one
consisting of pure domestic securities and the other consisting of pure foreign securities. Equations
(17) and (18) can be expressed in terms of these two portfolios and, along with equation (19), form a
set of three equations that can be solved through matrix inversion. The solution gives the asset-
pricing relationships for both portfolios and the dually listed security and can subsequently be
decomposed to arrive at the asset-pricing relationships for individual pure domestic and foreign
securities, as shown in equations (20) and (21).
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the market for pure domestic securities with the foreign security market. This
externality effect is represented by the second and third terms on the RHS of
(20).

The magnitude of the externality effect, however, varies among different
domestic securities since it depends on the security’s correlation with the dually
listed security. The externality effect is at a maximum in the cases where the
correlation is either perfectly positive or perfectly negative (i.e., p;, = +1 or —1).
In these cases, the pure domestic security is a perfect substitute for the dually
listed security. As a result, the security will be priced as if it were dually listed
itself:

R, — r=AYD Cov(R;, Rp) + AWF Cov(R;, Ry). (23)

In the case in which the pure domestic security is uncorrelated with the dually
listed security (i.e., p;, = 0), dual listing would not produce any externality effect.
Consequently, the security will be priced solely with reference to its domestic
covariance risk:

R, — r = A”D Cov(R;, Rp). (24)
It is also noteworthy in equations (20) and (21) that the pricing relationships
for the pure domestic and pure foreign securities are symmetrical in form. Thus,

the basic pricing relationship is unaffected by which country dually lists the
security, and a similar externality effect exists for pure foreign securities.®

III. Comparative Statics

In order to obtain additional insights into asset pricing with a dually listed
security, the pricing of securities with a dual listing is compared with the pricing
of securities without a dual listing.” Since the domestic and foreign markets are
assumed to be completely segmented without the dual listing, the asset-pricing
equations without a dual listing are given as follows:®

R: — r=APD Cov(R;, Rp), i=1,2,---,s, (25)

R:—r=AfF Cov(R,, Rr), g=1,2, ---, 59, (26)
and

R — r = APD Cov(R,, Rp). (27)

From equations (20)-(22) and (25)-(27), the following comparative statics are

S The externality effect for pure foreign securities is represented by the second and third terms on
the RHS of (21).

7 See Lessard [5] for comparative statics of asset pricing under complete segmentation and complete
integration.

8 The magnitudes of D and F in equations (25)—(27) are not the same as indicated earlier in the
dual-listing asset-pricing equations. However, assuming that the dually listed firm is atomistic, the
differences in magnitudes will be so small that they can be safely ignored.
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obtained:
R = R: + AVF Cov*(R;, Rr)
— (AP = AY)D Cov*(R;, Rp), i=1,2, ---, s, (28)
R, = R; + AYD Cov*(R,, Rp)
— (A" — AY)F Cov*(Ry, Rr), £=1,2,---, s, (29)
and
R, = R: + AYF Cov(R,, Rr) — (AP + AY)D Cov(R,, Rp). (30)

Equation (28) indicates that the expected return of a pure domestic security with
a dual listing can be greater than or less than the expected return of the same
security without a dual listing, depending upon the net impact of the previously
noted externality effect. A similar interpretation applies to the pricing of foreign
securities, as shown in (29).

Equation (30) indicates that the expected return on the dually listed security
is different from its expected return when it is not dually listed. This difference
reflects two effects. First, when the security is dually listed, the risk represented
by its return’s covariance with the foreign market portfolio’s return is introduced,
resulting in a premium for this risk of AWF Cov(R,, Rr). Second, the domestic
covariance risk is altered by the dual listing. Without the dual listing, the domestic
investors alone bear this risk. But with dual listing, all investors, both domestic
and foreign, share this risk. This leads to a change in the domestic covariance
risk premium equal to (A” — AY)D Cov(R,, Rp).

Specifically, equation (30) indicates that the required return will change from
R: to R,, as follows:

R: — R, = —AYF Cov(R,, Rr) + (A? — AY)D Cov(R,, Rp). (31)

Thus, the required return on the security will decrease (increase) upon dual
listing if the RHS of (31) assumes a positive (negative) value. Noting that
AP — AW = APAP/(AP + AF) and that AW = AFAP/(AP + AF), it can be seen
that RS will be higher (lower) than R, if the “~-ratio” is lower (higher) than
unity:

R:>R, if y<1 (32a)

and
Ri<R, if v>1, (32b)

where v = [AFF Cov(R,, Rr)]/[(APD Cov(Ra, Rp)]. The above result shows that
the change in the required return, RS — R,, depends on the relative values of the
aggregate risk-aversion coefficients, the market capitalization values in the two
countries, and the covariances of the dually listed security with the domestic and
foreign market portfolios. Assummg that (AF F/ADD) is equal to unity, R will
be greater than R, if Cov(R,, Rr) is less than Cov(R,, Rp), a likely situation
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since, generally speaking, securities are known to be less positively correlated
between countries than within a country. Accordingly, the required return
on a security can be expected, in general, to be lower if it is dually listed when
(A*F/APD) = 1. Indeed, this is what was observed in the numerical analysis
presented by SS.

REFERENCES

1. J. Bodurtha. “Asset Pricing in International Markets: Theory and Evidence.” Working Paper,
Ohio State University, 1983.

= V. Errunza and E. Losq. “International Asset Pricing under Mild Segmentation: Theory and
Test.” Journal of Finance 40 (March 1985), 105-24.

=+ V. Errunza and L. Senbet. “International Corporate Diversification, Market Valuation, and Size-
Adjusted Evidence.” Journal of Finance 39 (July 1984), 727-43.

4. W. Lee and K. Sachdeva. “The Role of the Multinational Firm in the Integration of Segmented
Capital Markets.” Journal of Finance 32 (May 1977), 519-29.

5. D. Lessard. “World, Country, and Industry Relationships in Equity Returns.” In E. Elton and
M. Gruber (eds.), International Capital Markets. Amsterdam: North-Holland, 1975, 279-97.

=+ R. Stapleton and M. Subrahmanyam. “Market Imperfections, Capital Market Equilibrium and
Corporation Finance.” Journal of Finance 32 (May 1977), 307-19.

. Capital Market Equilibrium and Corporate Financial Decisions. Greenwich, CT: JAI Press,
1980.

8. A. Stonehill and K. Dullum. Internationalizing the Cost of Capital. New York: John Wiley arid
Sons, 1982.

7.




	Article Contents
	p. 151
	p. 152
	p. 153
	p. 154
	p. 155
	p. 156
	p. 157
	p. 158

	Issue Table of Contents
	The Journal of Finance, Vol. 42, No. 1 (Mar., 1987), pp. 1-199
	Front Matter
	Mimicking Portfolios and Exact Arbitrage Pricing [pp.  1 - 9]
	Autoregressive Modeling of Earnings-Investment Causality [pp.  11 - 28]
	Perquisites, Risk, and Capital Structure [pp.  29 - 48]
	Seasonality in the Risk-Return Relationship: Some International Evidence [pp.  49 - 68]
	Expectations of Exchange Rates and Differential Inflation Rates: Further Evidence on Purchasing Power Parity in Efficient Markets [pp.  69 - 79]
	The Default Premium and Corporate Bond Experience [pp.  81 - 97]
	An Analysis of Yield Curve Notes [pp.  99 - 110]
	Nonsynchronous Security Trading and Market Index Autocorrelation [pp.  111 - 118]
	The Puzzle in Post-Listing Common Stock Returns [pp.  119 - 140]
	Notes
	Using Financial Prices to Test Exchange Rate Models: A Note [pp.  141 - 149]
	Asset Pricing and Dual Listing on Foreign Capital Markets: A Note [pp.  151 - 158]
	Initial Public Offer Underpricing: The Issuer's View--A Note [pp.  159 - 162]
	A Note on the Behavior of Stock Returns around Ex-Dates of Stock Distributions [pp.  163 - 168]
	Miller's Irrelevance Mechanism: A Note [pp.  169 - 180]

	Comment and Reply
	The Distribution of Foreign Exchange Price Changes: Trading Day Effects and Risk Measurement--A Comment [pp.  181 - 188]
	The Distribution of Foreign Exchange Price Changes: Trading Day Effects and Risk Measurement--A Reply [pp.  189 - 194]

	Book Reviews
	untitled [pp.  195 - 196]
	untitled [pp.  196 - 198]

	Miscellanea [p.  199]
	Back Matter



